WE CLAIM: 



1. A meihod for growing thin films onto a surface of a substrate by 
exposing the substrate to alternatively repeated surface reactions of vapor-phase 
reactants, the method dpmprising the stops of: 
providir^ a first reactant source; 
^lanii 



providin; 



mactive gas source; 



feeding i first reactant from the first reactant source in the form of 
repeated alternat ing pulses to a reaction chamber via a first conduit; 

allowing the first reactant to react with the surface of the substrate in the 
reaction chambe ■; 

feeding inactive gas firom the inactive gas source into the first conduit via 
a second conduit that is connected to the first conduit at a first connection point 
so as to create a gas phase barrier between the repeated alternating pulses of the 
first reactant entering the reaction chamber; and 

withdrawing the inactive gas from said first conduit via a third conduit 
connected to the first conduit at a second connection point. 
2. The method of Claim 1, fiirther comprising the step of providing the 
second connection point upstream of the first connection point so that, at least for some 
length of the first condtit, the inactive gas fed into the first conduit flows upstream 
towards the first reactant source. 

The meth3d according to Claim 1, wherein the step of providing a first 
vaporizing the first reactant. 

4. The methtd according to Claim 3, wherein the step of providing a first 
reactant source fiirther c omprising maintaining the first reactant source at least at a 
vaporizing temperature o f the first reactant. 

5. The method of Claim 1, wherein the step of providing a first reactant 



3. 



reactant source comprise 



source comprises freeing 
reactant source. 

6. The metho 
source comprises freeing 
source. 



soUd reactant from solid particles located within the first 

of Claim 1, wherein the step of providing a first reactant 
iquid reactant from a suspended liquid in the first reactant 
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7. The metho^ of Claim 1, further comprising the steps of providing a 
purifier and passing the ftst reactant through the purifier before transferring the first 
reactant into the reaction cnamber. 

8. The method If Claim 7, wherein the purifier is a filter comprising at least 
one of a ceramic molecular iieve and an electrostatic filter capable of separating one of 
at least dispersed liquid, soUd droplets, particles and molecules of a minimum molecular 
size from the reactant gas flo^ 

9. The method according Claim 7, wherein the purifier is an active purifier 

capable of reacting with components present in the 



comprising fimctional group 
reactant gas flow. 

10. The method o 
includes providing the purifie 



12. The method ac 
forming the gas phase barrier b 



Claim 7, wherein the step of providing a purifier fiirther 
3 ■ along the first conduit between the second connection 
point and the first reactant source. 

1 1 . The method of ( :iaim 1 0, fiirther including only passing the first reactant 
over the purifier in a signal din ction. 

':ording to Claims 10, fiirther comprising the step of 
jtween the purifier and the reaction chamber. 

13. The method according to Claim 1, fiirther comprising providing the 
second connection point betwe^ n the first connection point and the first reactant source. 

14. The method of Claim 1, fiirther comprising the step of maintaining the 
third conduit at a temperature at least equal to a condensation temperature of the first 
reactant. 

ording to Claim 1, fiirther comprising the step of 
at a temperature no greater than a reaction temperature 



15. The method ac< 
maintaining the second conduit 



of the reaction chamber. 

16. The method according to Claim 1, wherein the third conduit is an open 
gas flow channel. 

17. The method according to Claim 1, wherein the third conduit does not 
include valves. 

18. The method according to Claim 1, wherein the first conduit does not 
include valves. 
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19. The methAd 



providing an outlet cond 
chamber and connecting th 
20. The method 



lit for withdrawing unreacted reactants from the reaction 
third conduit to the outlet conduit. 

according to Claim 1, further comprising the steps of 



chamber and connecting thi; 
21. The methoc 



according to Claim 1, further comprising the steps of 



providing an outlet condi it for withdrawing unreacted reactants from the reaction 



third conduit to a separate outlet conduit, 
according to Claim 1, further comprising the steps of 
connecting a second inacti\e gas source to an inlet of the first reactant source and using 
inactive gas from the secon^ inactive gas source as a carrier gas for the first reactant. 

according to Claim 1, further comprising the steps of 
connecting the inactive gas source to an inlet of the first reactant source and using 
inactive gas from the seconi i inactive gas source as a carrier gas for the first reactant. 

according to Claim 1, further comprising the steps of 
the first reactant from the reactant source through the third 



23. The methoc 
draining substantially all o 



conduit to between the repc ated altemating pulse of the first reactant. 



24. The methoc 
providing a condensation 



according to Claim 1, further comprising the steps of 
vessel and connecting the condensation vessel to the third 
conduit and condensing va 3orized reactant residues in the condensation vessel. 

25. The methoi according to Claim 1, further comprising connecting a 
second inactive gas source to the third conduit via a fourth conduit and feeding inactive 
gas into the third conduit. 

26. The methoc according to Claim 25, further comprising using the inactive 
gas fed into the third ccmduit via the fourth conduit to reduce an amount of gas 
withdrawn from the first conduit. 

27. The methcd according to Claim 1, fiirther comprising connecting the 
inactive gas source to the/third conduit via a fourth conduit and feeding inactive gas into 

the third conduit. / 

28. The methbd according to Claim 27, further comprising using the inactive 
gas fed into the third conduit via the fourth conduit to reduce an amount of gas 
withdrawn from the firsj conduit. 
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29, The method according to Claim 28, further comprising feeding the 
inactive gas into the thirdlconduit via the fourth conduit when the first reactant is being 
fed into the reaction ohaiLber. wherein the inactive gas is fed during pulsing of the 



reactant. 



30. The method according to Claim 1, further comprising connecting the 



inactive gas source to the 



reaction chamber and 
substrate in the reactioi 
33. Theme 



third conduit via a fourth conduit upstream of a flow restrictor 
and feeding inactive gas : nto the third conduit. 

31, The meth)d according to Claim 1, further comprising feeding inactive 
gas into the reaction chimber in-between the repeated alternating pulses of the first 
reactant. 

32. The metjiod according to Claim 1, fiirther comprising the steps of 
alternately, with respecA to the first reactant, transferring a second reactant into the 

lUowing the second reactant to react with the surface of the 
chamber. 

hod according to Claim 1, further comprising the steps of: 
providing a second reactant source; 

transfeiring a second reactant from the second reactant source to the 
reaction chamfer via a fourth conduit; 

y, with respect to the first reactant, allowing the second reactant 
surface of the substrate in the reaction chamber; 
inactive gas fi-om the inactive gas source into the fourth conduit 
via a fifth conkuit that is connected to the fourth conduit at a third connection 
point so as to create a second gas phase barrier between repeated alternating 
pulses of the s jcond reactant entering the reaction chamber; and 

withdr iwing the inactive gas from said fourth conduit via a sixth conduit 
connected to t le fourth conduit at a fourth connection point. 
34. An apparatus for growing thin films onto a surface of a substrate by 
exposing the substiate to alternatively repeated surface reactions of vapor-phase 
comprising: 



altemae 
to react with tl 
feeding 



reactants, the method 
a first 



reactant source; 



an ina<:tive gas source; 
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a reaction chJimber that provides a space for a first reactant from the first 
reactant source to react with the surface of the substrate; 

a first concuit that connects the first reactant source to the reaction 
chamber; 

a second corduit that connects the first conduit to the inactive gas source 
at a first connection point; and 

a third conduit that connects the first conduit to an outlet at a second 

connection point. 

35. The apparatus of Claim 34, wherein the second connection point is 
located between the first c^ )nnection point and the first reactant source. 

36. The appara ws according to Claim 34, wherein the first reactant source is 
maintained at least at a va Dorizing temperature of the first reactant. 

37. The apparatus of Claim 34, wherein the first reactant source comprises 
solid reactant from solid particles. 

38. The apparatus of Claim 34, wherein the first reaction source comprises 

liquid reactant from a sus pended Uquid. 

39. The appa atus of Claim 34, further comprising a purifier located along 
the first conduit betweer the first reaction source and the reaction chamber. 

40. The appjratus according to any of Claims 39, wherein the purifier is a 
filter comprising at lea it one of a ceramic molecular sieve and an electrostatic filter 
capable of separating one of at least dispersed liquid, solid droplets, particles and 
molecules of a minimu n molecular size from the reactant gas flow. 

41. The apparatus according to any of Claims'39, wherein the purifier is an 
active purifier comprising fimctional groups capable of reacting with components 
present in the reactant ijas flow. 

42. The apf aratus of Claim 39, wherein the purifier is located between the 
first connection point and the first reaction source. 

43. The ap5aratus of Claim 42, wherein the second connection point is 
located between the fii st connection point and the first reactant source. 

44. The ap aaratus of Claim 43, wherein the purifier is located between the 
second connection po; nt and the first reactant source. 
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45. The apparatus of (/laim 34, wherein the third conduit is maintained at a 
temperature equal to or higher than a condensation temperature of the first reactant. 

46. The apparatus according to Claim 34, wherein the second conduit is 
maintained at a temperature i^o greater than a reaction temperature of the reaction 
chamber. 

47. The apparatus jaccording to Claim 34, wherein the third conduit is an 

open gas flow channel. 

48. The apparatusjaccording to Claim 34, wherein the third conduit does not 

include valves. 

49. The apparatui according to Claim 34, wherein the first conduit does not 
include valves. 

50. The apparatus according to Claim 34, further comprising the outlet is 
also connected to the reactijbn chamber. 

51. The apparatus according to Claim 34, wherein the reaction chamber is 
connected to a separate outlet than the third conduit. 

52. The apparatus according to Claim 34, further comprising a second 
inactive gas source and J fourth conduit that connects an inlet of the first reactant source 
to the second inactive gas source so as to provide carrier gas for the first reactant. 

53. The apparatus according to Claim 34, further comprising a fourth conduit 
that connects the inact ve gas source to an inlet of the first reactant source so as to 

the first reactant. 

ratus according to Claim 34, further comprising a condensation 
vessel that is connecte^ to the third conduit. 

55. The apparatus according to Claim 34, further comprising a second 
inactive gas source thit is connected to the third conduit via a fourth conduit. 

56. The apparatus according to Claim 34, further comprising a fourth conduit 
that connects the inactive gas source to the third conduit. 

57. The apparatus according to Claim 56, wherein the fourth conduit is 
connected to the thira conduit upstream of a flow restrictor. 

58. The Apparatus according to Claim 34, further comprising a 
a second reactant source; 



provide a carrier gas fo: 
54. The app, 
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a fourth conduit ihat connects the second reactant source to the reaction 
chamber; 

a fifth conduit thit connects the inactive gas source to the fourth conduit 
\ 

at a third connection point\ and a 

a sixth conduit that is connected to the fourth conduit and the outlet. 



r 
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